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Abstract 
The role of conscious control level at the sensorimotor measurements f different visual illusions (Muller-Lyer, Ponzo, and 
trapeze) was investigated. We try to vary this level by changing the hand performing the task and by excluding visual 
feedback. It was shown that hand performing the task affects the performance higher than the presence/absence of visual 
feedback. The left hand performs the tasks generally more accurate than the right one. We explain our results on the base of 
hypothesis about existence of different hemisphere-specific systems of objects representations (metric and categorical). 
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1. Introduction 
problems in studying size perception refers to errors occurring when a person compares equi-sized objects. Errors 
emerging in the illusory situation represent a special case. The effects of visual distortions emerge immediately; 
they are vivid, remain virtually unchanged through replications, and are revealed almost identically to everybody 
who has ever observed them: some lines appear elongated, another  shortened, the others  bent, or even shifted. 
The assessment of an illusory object is not always unambiguous. Certain studies demonstrate significant 
improvement in the adequacy of assessment through the eliminated visual control during the motor evaluation of 
the objects. This refers to a group of experiments, where a comparison between the perceptual parameters of 
objects, as reflected in self-consciousness, and their reconstructions through indirect behavioural signs of self-
performed motor acts, is first attempted [1]. Thus, a number of recent studies investigated characteristics of 
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-Lyer figures. When viewing this figure (as well as other 
configurations that induce the so-called optical-geometrical illusions), a distinct perception of differences 
between physically equal elements occurs. This illusory perception could be expected to rule the characteristic 
sensorimotor activity, as well. However, video-recordings of g -Lyer 
figure showed that the distance between the fingers of the hand approaching the figure is identical and does not 
depend on the illusory assessment. Our vision seemingly informs the difference between the segments the self-
consciousness, whereas the message to the motility is of their identity. Similar dissociation was revealed in the 
Generally, when -2-fold, at least. 
This trend is increased additionally if the assessment is made in a state of pronounced fatigue, for instance, 
immediately after a multi-kilometer race. Proffitt demonstrated that considerably more adequate (and totally 
independent of the subjective state, at the same time) evaluations could be obtained by requesting the participants 
to fix a mobile platform with their hand or foot,  (but excluding the visual control of movements, as 
such) in a position, approximately equal to the slant of the hill. The most surprising result of these experiments 
was the fact that the adequacy and stability of sensorimotor evaluations sustained only as long as the participants 
were looking directly up the hill. As soon as they were requested to turn back, or to close their eyes for 5-10 
apparent inherent memory, and in the event of interruption it is forced to rely on accessible memory data of the 
nature of perceptual reflection, unmediated through the knowledge and thinking. At the same time, the visual 
through representations of the image perception as an internal cognitive construct [3]. We were interested in the 
results obtained by Milner and Goodale and considered their alternative explanation. Possibly, when the 
participant is not viewing his/her hand, he/she is deprived of the feasible additional monitoring and self-
evaluation of actions. Extensive research in the field of implicit learning demonstrated that the lack of conscious 
control in acquisition of skills, learning, and problem-solving often leads to better results [4]. The experiments 
confirmed that inclusion of an additional cognitive load (additional task) into performing basic tasks can improve 
the solution of the main problem [5]. When the main task is not particularly complicated for the tested person, the 
conscious control may lead to lower results. In turn, inclusion of an incidental task leads to the shift of the 
conscious control from the main to the additional task. Thus, the main task is performed automatically, which 
brings better results. Therefore, we attempted modifying Milner and Goodale experiments, with certain 
amendments. Two series of experiments were held. 
2. Methodology 
1.1. Experiment 1 
The role of interhemispheric asymmetry in the conscious control of sensorimotor measurements f M ller-Lyer 
illusion was investigated [6]. We used -Lyer perceptual illusion to clarify, how an error value is 
dependent on contribution of the left and the right hemisphere to decision-making control. In assessing the length 
of illusory lines, were compared. Right-
handed persons only were tested under the experiment. Memorization and immediate visualization of hand 
movements along the central segment of arrows were analyzed. Two types of stimuli were used: segments edged 
without illusion effect. To study movements of the left or the right hand, 20 stimuli were presented randomly on 
the screen placed at a distance of 60 cm in front of the participant. -edged segments 
-
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 reversely. The length of segments 
made 5 cm, 6.6 cm, 8.3 cm, 10 cm, or 11.6 cm.  
Upon presentation of each stimulus, the participant moved his/her hand across the touchscreen located in front 
of the monitor, first  upon the central segment of the upper arrow and next  upon the central segment of the 
lower arrow. When the experiment was carried out with the right hand, the hand moved upon the segments in 
left-to-right direction. When the experiment was carried out with the left hand, the hand moved upon the 
segments in right-to-left direction. Then the arrow images disappeared. The participant reconstructed from 
memory the length of central segments of the upper and the lower arrows on the touchscreen. At the same time, 
he viewed the moving hand. 
1.2 Experiment 2 
The sensorimotor ass -Lyer, trapeze, and Ponzo illusions were studied. The participants 
were presented with on- -Lyer, trapeze, and Ponzu illusions, with different size of 
objects (70, 100, and 150 mm), as well as control tests. In control tests, equi-sized objects of similar length were 
presented. The participants were tasked to mark the size of presented objects on the touchscreen, after that the 
image disappeared and they had to reconstruct the length of presented segments. The experiments involved two 
groups of right-handed participants; each group consisted of 16 persons. During reconstruction process, one 
group (group A) was allowed to view the hand, which performed indicating movements, whereas the other 
(group B) was not allowed (the eyes were closed) that. Each group was split into two sub-groups. The 
participants of one sub-group (R sub-group  right hand) first performed all tests with their right hands, next  
with their left hands. The participants of the other sub-group (L sub-group  left hand) first performed all tests 
with their left hands, then  with their right hands. Upon presentation of each stimulus, the participant moved 
his/her hand across the touchscreen placed in front of the monitor, first  upon the central segment of the upper 
section and next  upon the central segment of the lower section. When the experiment was carried out with the 
right hand, the hand moved upon the segments in left-to-right direction. When the experiment was carried 
out with the left hand, the hand moved upon the segments in right-to-left direction. Then the image 
disappeared. The participant reconstructed from memory the length of central segments on the touchscreen. 
Prior to the start of the experiment the participants were instruct
sections of different size will appear on the screen in front of you. The sections may have different environment 
 vertical sections, angles, and lines. Your task is to trace the section on the touchscreen with your index finger 
as precise as possible, marking the starting and the end points of the section. First, move your finger along the 
upper section, next  along the lower section. The right hand movements proceed in left-to-right direction, the 
left hand  in right-to-left direction. Then the experimenter presses the key. A blank screen appears. You are 
requested to mark the sections on the touchscreen from memory. There is no feedback until the end of the 
 
3. Results and Discussion 
1.2. Experiment 1 
The estimated strength of illusion proved to be preconditioned by the fact, what hand was used in 
evaluation. The constant bias is less for the left hand, where its movements are governed both by the left and the 
right cerebral hemispheres. Most probably, the metric system of representation dominates in this case, which 
the right hand. In this case, the categorical spatial system of internal representations lacking the accurate metrics, 
is likely predominant. At the same time, assigning the presented stimuli to a certain category implies that 
consciousness is involved in this process. This is indicative of emerging an additional control body in decision-
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making related to assessment of an illusory object. The existence of conscious control in the categorical system is 
suggested to a greater extent, as compared to the metric system. Apparently, we are facing the effect similar to 
the described above  decreased conscious control (working with the left hand) and increased conscious control 
(working with the right hand), which results, respectively, in the increased and decreased performance; in our 
case  the increased, or decreased accuracy of evaluations of an illusory object.  
1.3. Experiment 2 
Differences between the strength of size illusion in the right and the left hands of participants in each 
subgroup were measured. The experimental results indicate that the participants are prone to illusions and the 
errors are made in accordance with illusory, rather than real line length. An important point is that no statistically 
significant differences were found for the sections excluded from illusory images. The above features are 
revealed in length evaluations made both with the right and the left hand.  
The length of sections was evaluated by coordinates of touchdowns on the touchscreen, in the Euclidean 
-test. The following 
results are the most important for this study: the strength of illusion in BL subgroup was significantly less for 
pointing movements of the left hand; this trend is the same in BR subgroup. No differences between the strength 
of size illusion in the left and the right hand were detected in A group (Table 1). 
  
Table 1. Differences between the average strength of illusion in the left and the right hand (mm) 
Group AL AR BL BR 
Difference between the 
strength of illusion (mm)  
3.5 4 -5.6 -6  
4. Conclusions 
We assume that the effect revealed in experiment 1 is related to the level of involvement of the right and 
the left cranial hemispheres in the process of estimating the line length. The constant bias is less for the left hand 
movements, which are controlled by both the left and the right hemispheres. Most probably, the metric system of 
hemisphere is involved in motion control of the right hand. In this case, the categorical spatial system of internal 
representations lacking the accurate metrics, is likely predominant. Our results are consistent with the earlier 
hypothesis that the right-handed operations involve mechanisms encoding the arranged pattern of memorized 
sequence of movements; in case of the left-handed operations these are supported by encoding locations of the 
movement targets [7], [8]. Thus, this may serve as an indirect confirmation to the hypothesis of the role of 
consciou -Lyer illusion.  
At the same time, assigning the presented stimuli to a certain category implies that consciousness is 
involved in this process. This is indicative of emerging an additional control body in decision-making related to 
assessment of an object. The existence of conscious control in the categorical system is suggested to a greater 
extent, as compared to the metric system. Apparently, here we observe the effect of decreased conscious control 
(left-hand operations) and increased conscious control (right-hand operations), which results, respectively, in the 
increased and decreased performance; in our case  the increased, or decreased accuracy of evaluations of an 
object.  
Similarly, in experiment 2, when the participants are permitted to view their hand (A group), the process 
of size evaluation is monitored by self-consciousness to a larger extent and, consequently, with more extensive 
involvement of the left hemisphere. In this case, no differences are observed in the strength of illusion between 
the left and the right hand. However, it should be noted that the results obtained under the second experiment are 
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inconsistent with the results obtained by Milner and Goodale. No discrepancies in the accuracy of line estimates 
with open and closed eyes were recorded. The scientific research work is refunded by Saint-Petersburg State 
Mismatch of hand-eye coordination and the perception of illusory and non-  
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